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ABSTRACT 
A study has been carried out to investigate the mechanical and physical characteristics 
of short, treated and randomly oriented Musa Acuminata x Balbisiana Colla (also 
known as Pisang Awak) pseudo-stem fiber reinforced epoxy composite. The composite 
was fabricated by using hand lay-up method with three different banana fiber weight 
compositions of 5 wt%, 10 wt% and 15 wt%. The banana fiber was treated with 5 % of 
NaOH. The increment in fiber weight percentage has contributed to composite 
characteristics since the highest fiber percentage which is 15 wt% of banana pseudo- 
stem fiber content shows the highest strength in maximum stress, Young's modulus, 
flexural strength, impact strength, hardness and water absorption percentage with 
average value of 34.121 MPa, 1150.098 MPa, 20.935 MPa, 0.343 ~ / m m ~ ,  80.8 Shore 
hardness and 1.536% for water absorption respectively. Fiber and matrix interaction 
was observed using Scanning Electron Microscopy (SEM). This study shows the 
potentiality of banana pseudo-stem fiber in green composite technology and allows 
production of many products. 
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INTRODUCTION 
Natural fiber is one of the most common materials used to produce natural composite. 
Natural fiber offers renewability, abundance source and lower cost and have many 
advantages compared to glass fibers, for example they have low density, are recyclable 
and biodegradable (Sapuan et al., 2006; Mallick, 1993). Additionally, they are 
renewable raw materials and have relatively high strength and stiffness. 
In year 2011, banana is the second most important commercial fmit crops in 
Malaysia which have 24,223 ha production areas with production of 334,302 metric 
tonnes (Ministry of Agriculture and Agro-Based Malaysia, 201 1). Musa Acuminata X 
Balbisiana Colla (Awak) usually known as Pisang Awak is one of the banana types in 
Malaysia has been chosen because of its size and availability, to get result uniformity on 
specified species. Besides, banana pseudo-stem, bunch and leaf have become a waste 
material after the fruit was harvested. Table 1 and Table 2 show the mechanical 
properties and botanical composition of banana fiber. 
The epoxy resin has been selected as the composite matrix because it has high 
mechanical and thermal properties, high water resistance; long working times available 
and low cure shrinkage (Mohanty, 2005). Epoxy resins are widely used because of their 
versatility, high mechanical properties, and high corrosion resistance. Epoxy resins are 




Water Absorption Test 
Table 1 shows the increment of fiber percentage in composite encourages the increment 
of water absorption percentage. This condition occurs because the banana fiber 
characteristic itself tends to absorb moisture and water. 
Scanning Electron Microscopy (SEM) 
Figure 4-6 shows the fracture surface of tensile test, impact test and flexural test 
respectively in 100 x magnificent. The SEM images shows better fiber and matrix 
interaction in highest fiber percentage composite. There is low stress-transfer in low 
percentage of fiber composition due to not enough fiber concentration. Composite with 
lower percentage of fiber shows more evidences of fiber debonding and fiber pull out 
condition. Higher fiber percentage shows better interaction between fiberlmatrix and 
also fiberlfiber. 
(a) (b) ( 4  
Figure 4. Tensile test fracture surface of (a) 5wt% BF; (b) 10 wt% BF; (c) 15 wt% BF. 
Figure 5. Impact test fracture surface of (a) 5 wt% BF; (b) 10 wt% BF; (c) 15 wt% BF. 
Figure 6. Flexural test fracture surface of (a) 5 wt% BF; (b) 10 wt% BF; (c) 15 wt% BF. 
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